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REPRODUCTION BY LAYERING IN THE BLACK SPRUCE 
CONTRIBUTIONS FROM THE HULL BOTANICAL LABORATORY I73 

GEORGE D. FULLER 

(WITH SIX FIGURES) 

During the summer of I9I2, while making some ecological 
studies along the Saguenay River, Quebec, attention was directed 
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FIG. i.-The black spruce growing on granite with a basal whorl of prostrate 
branches; Chicoutimi County, Quebec. 

to the process of forest development upon gramitic areas with very 
little soil, where the rocky surface was exposed to the full sweep 
of the wind. The most careful studies were made on a series of 
Botanical Gazette, vol. 551 1452 
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granite hills with typical roches moutonne'es contours and with eleva- 
tions varying from Io0 to 200 meters, in Chicoutimi County, border- 
ing an arm of the river known as Ha! Ha! Bay. In these exposed 
situations there occurred a characteristic pioneer forest association 
consisting, as far as its tree species were concerned, of black spruce 
(Picea mariana Mill. BSP.), Jack pine (Pinus Banksiana Lamb.), 
the white birch (Betula alba papyrifera (March.) Spach.), and the 
aspen (Populus tremuloides Michx.), together with occasional trees 

*~~~~~~~~~~~~~~~~~~~~~~~~~~~- i6 : :.. 

FIG. 2.-The prostrate branches of the black spruce rooting in the mat of mosses 
and lichens and producing upright shoots; one such shoot has been provided with 
a white background. 

of a few other species. Because of the slow weathering of these 
areas, the pioneer stages of forestation were much prolonged, but 
appeared to be promoted by the development of a peculiar growth 
habit and a resulting vegetative reproduction by layering. This 
habit was most highly developed and occurred most frequently in 
the black spruce. 

Grown in swamps or thickets the black spruce is characterized 
by a narrow irregular cone of branches. This cone was found to be 
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even more slender in the sparse stand upon the granite surfaces, 
but in these open situations there were in addition to the short 
branches on the upper part of the trunk longer ones near the 
surface of the rock (figs. i and 2), forming a compact mat, none 
of the twigs more than half a meter high. At least one-half of 
the total foliage of the trees was usually upon these prostrate 
branches, and it would seem from the apparent vigor of the leaves 
that an even larger proportion of the work of food synthesis was to 
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somewhat more securely anchoring the trees, but on the spruces it 
often stimulated the production of roots from the buried branches 
and caused a circle of young trees to surround the parent (fig. 2). 

Such reproduction in conifers was recently discussed by COOPER,' 
who also gave very complete citations of the scanty literature of the 
subject. The layering habit in Picea mariana has been mentioned 
by LOUDON,2 for specimens growing under partial cultivation on 
the British Isles, but its importance in increasing the stand upon 

FIG. 6.-A group of young black spruce descended by layering from a single parent 
tree; the remains of the dead parent are concealed by the young trees; Chicoutimi 
County, Quebec. 

rocky areas seems to have escaped notice. The fact that the 
rate of growth has been found to be very slow in such localities~ 
makes such a method of rapid multiplication and replacement an 
even greater advantage to the species possessing it. Should trees 

I COOPER, W. S., Reproduction by layering among conifers. BOT. GAz. 52:369- 
379. I9II. 

2LOUDON, J. C., Arboretum et Fruticetum Britannicum. London. i844. 
3 COOPER, W. S., The climax forest of Isle Royale, Lake Superior, and its develop- 

ment. II. BOT. GAZ. 55:I15-140. 1913. 
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of the black spruce growing on granite be cut down, their early 
replacement is much more definitely assured (fig. 3). 

By this layering circular areas with a radius of 2-4 meters soon 
become covered with vigorous young upright shoots, like the one 
provided with a white background in fig. 2, which is 2.4 meters 
from the main trunk. This shoot was removed from the soil and 
proved to be one of two upon a prostrate branch rooted at several 
points throughout its length (fig. 4). The orthotropic develop- 
ment of the shoot is well marked, while several other twigs showed 
it in a less marked degree. The development of such shoots seems 
to be closely connected with the production of adventitious roots, 
although not always dependent upon it. Occasionally an abun- 
dance of adventitious roots was unaccompanied by any definitely 
orthotropic shoots (fig. 5). This was frequently noticed in the 
layering of Abies balsamea as it occurs in its shrubby habit in the 
deeper forests. 

The layering was seldom found on Picea canadensis, because 
this species rarely occurs in exposed rocky situations as a member 
of the pioneer forest association. By far the greatest importance 
of the habit, in the Saguenay region, is its abundance in the black 
spruce. Often large clumps of small trees could be referred to the 
parentage of a few individuals, although with increase in size the 
connections became increasingly difficult to trace. Frequently 
clusters of 6-20 closely clustered young trees (fig. 6) marked the 
spot where a tree of a former generation stood, showing much more 
rapid replacement than could have been effected by seed. 

UNIVERSITY OF CHICAGO 
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